with a consequent reduction in the illegal killing of deer. These factors undoubtedly contributed to the increase of the deer population.
The land has always been trapped and hunted. It has at various times supported high muskrat (Ondatra zibethica rivalicius) populations and more recently a high nutria (Myocastor coypus) population. Huge flocks of blue and snow geese (Chen caerulescens and C. hyperborea) winter in the area annually. Severe "eat outs" have been caused in the past by muskrats and geese, with less severe ones recently by nutria. Scars from these "eat outs" still remain in the form of dense stands of annual plants such as marsh fleabane (Pluchea purpurascens).
The elevation of the marsh floor with its associated ecological influences is one of the major factors controlling plant types. Often a difference of two or three inches in elevation is sufficient to limit types. The principal elevations and their major plants were as follows: Characteristics of the die-off were as follows: (1) there was a marked deterioration in the physical condition of the deer; (2) the animals became listless, permitting humans to approach them quite closely before making a half-hearted attempt to escape; (3) groups of deer were attracted to small areas containing palatable food; (4) weakened animals that were pursued soon became exhausted and were easily caught; (5) weak deer that concentrated along bodies of water were usually found dead near the same location.
Discussion
During the early stages of the "die-off" in 1953, workers in the marsh reported seeing weakened and dead bucks along canals, but rarely reported a weak doe or fawn. It was not until the summer of 1954 that weak does and fawns were commonly seen and later found dead. The field studies, which supported these reports, showed that the bucks died first, does second, and fawns last. This was in the reverse order of mortality for northern "die-offs" which were due to malnutrition (Dahlberg and Guettinger, 1956). At least 90 per cent of the marsh deer's diet was obtained by grazing; therefore, the necessity to reach high for food did not exist in the marsh. Animal nutritionists ( Morrison, 1948) have shown that the males of several species require greater quantities of food to maintain bodily functions than females or young animals. They have also shown that females require greater quantities of food than young animals. Assuming that these assertions are correct, one would expect the abovedescribed death pattern on a coastal deer range where there was an inadequate food supply.
As shown in Table 1 , 4 dead fawns and 29 dead adult deer were examined, giving an age ratio of 14 young per 100 adults. The sex ratio of dead animals was 182:100. Sex ratios of live deer were not compiled, but since a buck law prevails in the area, it is probable that there were more females present on the range than males and that the actual percentage of the total bucks that died in the herd was far greater than the percentage of does.
The veterinarians' autopsies failed to reveal any causative pathogenic organisms. Cultures were made of major tissues and their blood. In all animals there were congested areas in the lungs, the bladder of each animal was enormously distended, and there was pronounced edema. The three veterinarians agreed that the ailment was of long stand- ing and that the above symptoms were probably of a secondary nature. They suggested malnutrition as a possible cause of the trouble. During the field investigations it was evident that there was a lack of suitable forage plants. Some plant species had been killed or reduced in vigor primarily by salt-water intrusion and drouth. Before the construction of canals, fresh water was retained over the marsh for prolonged periods following rains. The canals now not only permit the rain water to run off rapidly but also allow salt water to enter the marsh, especially with a moderate to high south wind, which has more influence on tides than the position of the moon and sun. Therefore, interaction between rainfall and wind govern the degree of salinity in the area.
The investigators were not present in the area during 1952 when a drouth accompanied by occasional high tides extended from the latter part of August through October. It is probable that at this time water containing 5,000 to 7,000 p.p.m. of chloride was driven over the marsh by strong winds. Mosquitoes may have contributed to the poor condition of the deer, since unusually large dark clouds of the insects could be observed almost anywhere in the marsh.
Field examinations of dead deer ruled out screw worms (Cochliomyia sp.) as a cause of death. Laboratory autopsies suggested that disease was not the primary cause. The very evident symptoms of malnutrition plus the extremely poor condition of the range indicated that the "die-off" was probably a result of malnutrition due to the scarcity of nutritious food.
In the spring of 1955, rainfall, which again became normal, and an intensive burning program were followed by a lush sprout growth of perennial plants as well as many annuals. It was at this season that the surviving deer began to acquire a normal, healthy appearance. Twenty-four dead deer were examined in the field, and nine weakened animals were autopsied in the Veterinary Science Department at Louisiana State University. Disease symptoms were lacking, but symptoms of starvation were very evident. Because of the lack of nutritious range plants, it is believed the "die-off" was due to malnutrition.
